Chromosomal instability correlates with genome-wide DNA demethylation in human primary colorectal cancers.
DNA hypomethylation is a common trait of colorectal cancer. Studies in tumor cell lines and animal models indicate that genome-wide demethylation may cause genetic instability and hence facilitate or accelerate tumor progression. Recent studies have shown that DNA hypomethylation precedes genomic damage in human gastrointestinal cancer, but the nature of this damage has not been clearly established. Here, we show a thorough analysis of DNA methylation and genetic alterations in two series of colorectal carcinomas. The extent of DNA demethylation but not of hypermethylation (both analyzed by amplification of intermethylated sites in near 200 independent sequences arbitrarily selected) correlated with the cumulated genomic damage assessed by two different techniques (arbitrarily primed PCR and comparative genomic hybridization). DNA hypomethylation-related instability was mainly of chromosomal nature and could be explained by a genome-wide effect rather than by the concurrence of the most prevalent genetic and epigenetic alterations. Moreover, the association of p53 mutations with genomic instability was secondary to DNA hypomethylation and the correlation between DNA hypomethylation and genomic instability was observed in tumors with and without mutation in the p53 gene. Our data support a direct link between genome-wide demethylation and chromosomal instability in human colorectal carcinogenesis and are consistent with the studies in model systems demonstrating a role of DNA demethylation in inducing chromosomal instability.